A confocal microscopic study of gonadotropin-releasing hormone (GnRH) neuron inputs to dopaminergic neurons containing estrogen receptor alpha in the arcuate nucleus of GnRH-green fluorescent protein transgenic mice.
The purpose of the present study was to determine whether the septo-preoptico-tuberoinfundibular gonadotropin-releasing hormone (GnRH) pathway comes in close juxtaposition with tyrosine hydroxylase immunoreactive (TH-IR) neurons in the arcuate nucleus of female mice. Immunohistochemical staining with a TH monoclonal antibody coupled with confocal microscopy was employed on vibratome-cut brain sections of female GnRH-green fluorescent protein (GFP) transgenic mice to evaluate possible appositions between GnRH and tuberoinfundibular dopaminergic (TIDA) neurons. TH-IR neurons of the arcuate nucleus received GnRH neuronal appositions in adult female mice at proestrus and estrus stages. In contrast, no GnRH appositions were observed in adult females at diestrus. Subsequently, double immunohistochemical staining for TH and estrogen receptor-alpha (ERalpha) was performed to examine the role of estradiol on this relationship. We found that most TH-IR neurons contacted by GnRH fibers were immunoreactive for ERalpha. Our observations suggest that GnRH neurons communicate directly with TIDA neurons in the adult female. Furthermore, ERalpha activation in TIDA neurons may be involved in the formation of connections between GnRH neurons and TIDA neurons.